Odontogenic tumors (OT) encompass a group of heterogenous lesions arising from the odontogenic epithelium or its remnants, when these odontogenic cell rests get entrapped within the bone tissue or gingival tissue of the jaws.\[[@ref1]\] These tumors have a broad range of clinical presentations from hamartomatous or nonneoplastic proliferations to benign or malignant neoplasms with varying degree of aggressiveness and metastatic potential.\[[@ref2]\]

Ameloblastoma forms the most common of all OT\[[@ref3][@ref4]\] and can be conventional solid/multicystic (86%), unicystic (13%) or peripheral (1%)\[[@ref5]\] in clinical presentation. Exclusively, solid/multicystic variant alone is analyzed in the present study and according to World Health Organization (WHO) 2005\[[@ref6]\] solid/multicystic ameloblastoma is defined as "a slowly growing, locally invasive, epithelial OT of the jaws with a high rate of recurrence if not removed adequately, but with virtually no tendency to metastasize."\[[@ref6]\] Histopathologically, there are various subtypes of solid/multicystic ameloblastoma, of which follicular, plexiform, acanthomatous, desmoplastic, granular cell, and basal cell subtypes are most commonly studied.\[[@ref5]\]

Regardless of the vast number of studies on odontogenic tumors and ameloblastoma in the literature, information regarding the demographic profile of multicystic ameloblastoma and its histological subtypes in different populations is inadequate, especially in the Indian population. Thus, the objective of this study is to determine the distribution and clinical features of solid/multicystic ameloblastoma and its individual histological variants diagnosed over a period of 13 years in Davangere and around the surrounding districts of Davangere, Karnataka, India.

Methodology {#sec1-1}
===========

A retrospective study on ameloblastoma was conducted based on the availability of oral biopsy specimens retrieved from the archives of the Department of Oral and Maxillofacial Pathology, College of Dental Sciences, Davangere, India, from the year 2001 through December 2013. The age, gender, and anatomical location of all cases were compiled from the clinical data sent together with the biopsy records. Histopathology slides stained with hematoxylin and eosin were selected and re-evaluated according to the current concepts outlined by the WHO (2005).\[[@ref6]\] Inclusion criteria involved the histological confirmation of subtypes of solid/multicystic ameloblastoma. Some clinical records that were sent with the biopsy material were with inadequate information and were excluded. Furthermore, unicystic and peripheral variant of ameloblastoma were excluded from the analysis. Clinicopathological correlation was done by analyzing the age, gender and site distribution in each histopathological subtype of multicystic ameloblastoma. For analytical convenience, site distribution in the maxilla and mandible were divided into anterior (from midline to distal surface of canine in each quadrant) and posterior (from mesial surface of first premolar to the tuberosity in the maxilla and ramus in the mandible in each quadrant) regions. The collected data were subjected to descriptive statistical analyses with the SPSS version 16.0 statistical software package (SPSS Inc., Chicago, USA).

Results {#sec1-2}
=======

Prevalence rate {#sec2-1}
---------------

A total of 3026 biopsy specimens were reported during the period of 13 years (2001--2013) and 103 odontogenic tumors (3.4%) were observed, of which 58 cases (56.3%) were ameloblastoma \[[Table 1](#T1){ref-type="table"}\]. Among the 58 ameloblastomas, 31 cases (53.4%) were diagnosed as solid variant of ameloblastoma and 27 cases (46.5%) were unicystic variant. These 31 cases of multicystic ameloblastomas were histopathologically revealing the following subtypes, follicular ameloblastoma -- 17 cases (54.8%), acanthomatous ameloblastoma -- 9 cases (29%), plexiform and granular cell ameloblastoma -- 2 cases each (6.5%) and desmoplastic ameloblastoma -- 1 case (3.2%) \[[Table 2](#T2){ref-type="table"}\].
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Prevalence rate and age distribution in patients with ameloblastoma
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Gender and site distribution in multicystic ameloblastoma patients according to individual histological subtypes
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Gender and age {#sec2-2}
--------------

Of all the ameloblastomas, 21 (67.8%) cases were observed in men and 10 (32.2%) cases were seen in women, with a male:female ratio of 2.1:1. The mean age of the patients was 39.5 years, with a wide range (21-73 years) of age distribution, and of these, 11 (35.5%) cases and 8 (25.8%) cases were diagnosed in the third and fourth decades of life, respectively \[[Table 1](#T1){ref-type="table"}\]. The gender and age range distribution in individual subtypes is elaborated in [Table 2](#T2){ref-type="table"}.

Site {#sec2-3}
----

Ameloblastoma lesions were seen predominantly in the mandible (30 cases \[96.8%\]), sparing a single lesion at maxilla (3.2%). Posterior mandible was most commonly affected (22 cases \[73.3%\]) followed by anterior region (8 cases \[26.7%\]). The single case in maxilla also favored posterior region \[[Table 2](#T2){ref-type="table"}\]. Among the four quadrants, left posterior body-ramus-angular region was most frequently involved than the right side.

Discussion {#sec1-3}
==========

Prevalence rate {#sec2-4}
---------------

In our study, odontogenic tumors constituted about 3.4% of all the biopsy lesions recorded from 2001 to 2013. Odontogenic tumors show variation in distribution depending on ethnicity and geographical location.\[[@ref3]\] Thus, on comparison with other studies from various regions, it is less than that of African series (9.6%),\[[@ref7]\] but higher than that of North American (1.55%),\[[@ref8][@ref9]\] South American (1.82%)\[[@ref10][@ref11][@ref12][@ref13]\] and European series (0.74%).\[[@ref14][@ref15]\] A hospital-based study on South Indian population, (Tamil linguistic Dravidians) showed frequency of 4.13%\[[@ref3]\] and 3.75%\[[@ref4]\] was seen in Srilankan population.

Of these odontogenic tumors, ameloblastoma was the most common one in our study (56.3%), coinciding with that of (67.69%) Gupta and Ponniah\[[@ref3]\] and Siriwardena *et al*.\[[@ref4]\] (48.7%), whereas odontomes are more common in the western countries.\[[@ref4]\] Multicystic ameloblastoma was about 53.4% and unicystic ameloblastoma was about 46.5% in distribution with no peripheral variant. This distribution is quite varying from that of Neville *et al*.,\[[@ref5]\] where 86% of ameloblastoma lesions are attributed to multicystic variant, but Gupta and Ponniah\[[@ref3]\] have reported the occurrence of only 42.33% of solid variant in their study. The similar study population (Dravidians) in both this study and that of Gupta and Ponniah\[[@ref3]\] could explain the similarities in study results.

Among the histological subtypes of multicystic ameloblastoma, follicular subtype (54.8%) was the most commonly encountered variant followed by acanthomatous (29%) ameloblastoma. From other scientific resources,\[[@ref5][@ref16]\] plexiform is the second most common next to follicular subtype and the variation could be due to the difference in the ethnicity of the study population. Desmoplastic variant constituted 3.2% in the present study, while it was 1.4% in the study by Reichart *et al*.\[[@ref16]\] Plexiform and granular cell subtypes were distributed equally (6.5%) and basal cell ameloblastoma, the least common subtype\[[@ref5]\] had not been observed in any of the lesions.

Age {#sec2-5}
---

In this study, the average age of patients at the time of initial diagnosis was 39.5 years (Range: 21-73 years) similar to the findings of Small and Waldron\[[@ref17]\] (38.9 years), while Reichart *et al*.\[[@ref16]\] have reported it to be 35.9 years. Each subtype was showing slight variation in the mean age of presentation, with acanthomatous subtype showing maximum value of 44.6 years (eldest) and plexiform presenting with youngest mean age of 26.5 years. Interestingly, follicular ameloblastoma was seen at both extremes of age range that is, as young as 21 years and also at 73 years \[[Table 2](#T2){ref-type="table"}\].

Gender {#sec2-6}
------

Regarding gender predilection, of 31 cases, 21 cases (67.8%) were observed in men and 10 cases (32.2%) were seen in women, with a male:female ratio of 2.1:1. Comparing to the study results of Reichart *et al*.,\[[@ref16]\] where the male:female ratio is 1.13:1, the observed ratio in the present study is slightly higher, which could be due to our comparatively smaller sample size. Considering individual subtypes, again male predominance was noted in all of them, except in desmoplastic variant, where only a single case was reported and it was in female.

Location {#sec2-7}
--------

Favoring most of the literature source,\[[@ref3][@ref5][@ref17][@ref18]\] mandibular molar-ramus region was the most frequently involved site in the study. All histological subtypes of ameloblastoma involved posterior mandible most commonly. The single case occurring in maxilla was of acanthomatous subtype and desmoplastic ameloblastoma, which has predilection to occur in maxillary anterior region\[[@ref5]\] had occurred in the mandibular posterior region.

The most frequent clinical manifestation was swelling, followed by a combination of pain and swelling. However, there is no correlation between histological subtypes and clinical symptoms, similar to the findings of Regezi *et al*.\[[@ref19]\] and Kramer.\[[@ref20]\] All the lesions are unilateral in occurrence and radiographically, most of them were presenting with multilocularity (soap bubble or honeycomb appearance) and a single case was showing unilocularity. As few cases were with insufficient radiographic details, complete analysis is not provided.

Conclusion {#sec1-4}
==========

Clinical details with respect to each histological subtypes of ameloblastoma are very minimal in the literature and our analysis over more than a decade is valuable epidemiological data available for the future vision and comparison. The study results are showing similarities as well as variations with other ethnic groups in various clinical presentations of multicystic ameloblastoma. Pertaining to the details on prevalence rate and distribution, the study results are much similar with other Dravidian population studies, proving that the prevalence of odontogenic tumors vary with ethnical and geographical effect.
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